Effect of ATM heterozygosity on heritable DNA damage in mice following paternal F0 germline irradiation.
The ataxia telangiectasia mutated (ATM) gene product maintains genome integrity and initiates cellular DNA repair pathways following exposures to genotoxic agents. ATM also plays a significant role in meiotic recombination during spermatogenesis. Fertilization with sperm carrying damaged DNA could lead to adverse effects in offspring including developmental defects or increased cancer susceptibility. Currently, there is little information regarding the effect of ATM heterozygosity on germline DNA repair and heritable effects of paternal germline-ionizing irradiation. We used neutral pH comet assays to evaluate spermatozoa 45 days after acute whole-body irradiation of male mice (0.1Gy, attenuated (137)Cs gamma rays) to determine the effect of ATM heterozygosity on delayed DNA damage effects of Type A/B spermatogonial irradiation. Using the neutral pH sperm comet assay, significant irradiation-related differences were found in comet tail length, percent tail DNA and tail extent moment, but there were no observed differences in effect between wild-type and ATM +/- mice. However, evaluation of spermatozoa from third generation descendants of irradiated male mice for heritable chromatin effects revealed significant differences in DNA electrophoretic mobility in the F(3) descendants that were based upon the irradiated F(0) sire's genotype. In this study, radiation-induced chromatin alterations to Type A/B spermatogonia, detected in mature sperm 45 days post-irradiation, led to chromatin effects in mature sperm three generations later. The early cellular response to and repair of DNA damage is critical and appears to be affected by ATM zygosity. Our results indicate that there is potential for heritable genetic or epigenetic changes following Type A/B spermatogonial irradiation and that ATM heterozygosity increases this effect.